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RESEARCH MEMORANDUM

for the
Alr Msterlel Command, Army Air Forces
FRELIMINARY RESULTS OF AN ALTITUDE-WIND-TUNNEL INVESTIGATION
OF A TG-100A GAS TURBINE-FROPELLER ENGINE
ITT - PRESSURE AND TEMPERATURE DISTRIBUTIONS

By Robert M. Gelsenheyner, and Joseph J. Berdysz

SUMMARY

An investigation to determine the performence and the opera-
tional characteristics of the TG~100A ges turblne-propeller engine
has been conducted in the Cleveland altitude wind tunnel. As pertd
of this Investigation, pressure amd temperature data were obtalned
at altitudes from 5000 to 35,000 feet, compressar-inlet ram-pressure
ratios from 1.00 to 1.17, and engine speeds from 8000 to 13,000 rpm.
Averasge pressures and temperabtures meesured at each station in the
engine are pregented in tabular form for all operating conditions.
The effects of englne speed, shaft horsepower, ani compressor-inlet
ram-pressure ratic on pressure and temperature distribution at each
measuring station are presented grephicelily.

Changes 1in engline speed had no appreclable effect on the cir-
cunmferentlial or raedial distribution of pressures and temperatures
at any of the measuring stations with the exceptlon of the compres-
sor inlet, compressor outlet, and tail-pipe-nozzle outlet. &s the
engine speed was Increased, the radlsl distributlon of total pres-
sure at the compressor lnlet became less uniform, whereas the dis-
tribution at the tall-pipe-nozzle outlet became more nearly sym-
metrical with respect to the center of the tall pipe. Large varia-
tions in the circumferentiel distribution of dynamic pressure at
the compressor outlet occurred abt all engine speeds.

Varietions in shaft horsepower did not greatly affect the
cirocumferentiel or radial distribution of pressures and tempera-
tures at any measuring station except the tail-plpe-nozzle outlet,
where the total-pressure distribution became more uniform as the
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engine power wes increased., Changes in ram-presswre ratilo from
1.00 to 1.09 did not affect the dlstribution of pressures and tem-
peratures. Flow separstion in the upper region of the right wing-
duct inlet occurred for some operating conditions and was attributed
to high inlet-velocity ratioc and rotation of the propeller slip-
stream. Losses in total pressure between the compressor outlet

and the turbine inlet were approximately 0.9 of the dynemic pres-
sure at the compressor ocutlet.

INTRODUCTION

An Investigation to determine the performance and the opera-
tional characteristics of che TG-100A gas turbilne-propeller engine
has been conducted in the Cleveland altitude wind tunnel at the
request of the Alr Materiel Command, Army Alr Forces. As part of
this 1nvestlgation, pressure und temperature data were obtained at
altitudes from 5000 to 35,000 feet, campressor-inlet ram-pressure
ratios frow 1,00 to 1.17, and engine speeds from 8000 to 13,000 rpm.
Performance characteristics of this engine are presented in refsr-
ence 1 and windmilling characteristics in reference 2.

Typical surveys of total pressures, static pressures, and
indicated temperatures at the measuring statlona throughout the
englne are presented herein. The effects of englne speed, shaft
horsepower, and compressor-inlet ram-pressure ratlo on these pres-
sure and temperasture distributions are briefly discussed. Average
pressures and temperatures measured at each station in the engline
are presented Iin tabular form far all the operating conditions
pregsented in reference 1.

INSTALLATION AND FROCEDURE

The mein components of the TG-L00A ges turbine-propeller
engine are a l4-stage axial-flow compressor, nine cylindrical
counterflow combustion chembers, a single-stage twrbine, an
exhaust cone, and a two-stage plametary reduction gear (fig. 1).
The cover-~all length of the TG-100A gas turblne-propeller engilne
is 116 inches and the meximum dlemeter 1s about 37 inches. The
dry weight of the engine, including plp.ng and all accessoriles,
is 1980 pounds. The engine was installed in a streamlined wing
nacelle that was mounted in the 20~foot-diameter test sectlion of
the Cleveland altitude wind tumnel. A four-blade Hamllton-Stenderd
superhydromatic propeller with a dismeter of 12 feet, 7 inches was
installed on the engine (fig. 2).

1£8
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Alr entered the Installation through two wing ducts with leading-
edge inlets behind the propeller. The vertical center lines of the
Inlets were located slong the wing spen at gbout 80 percent of the
blade radius (fig. 3). From the ducts, the alr flowed through an
anmnuler inlet into the compressor. Alr dlscharged from the compres-
sor was turned 180° before entering the combustion chambers. Hot
geses leaving the cambustlon chambers pessed through the turbine
nozzles and the single-stage turbine into an anmuler exhaust cone.

The exhaust gases were dlscharged through & straight tall pipe
96 inches Iin length and 14 inches in diesmeter.

The operating limits for static sea-level conditiong as
established by the menufacturer are:

Turbline speed:

Meximum overspeed, rpm . « e s s o 13,300

Normﬂ rated , rm L] e L ] L} - L] Ll L] * - - L] » L] * - [ ] - . 13’000
Idlins ’ rpm * L ) L4 e L L [ L[ ] . - L] - - - L ] a [ ] L] . L] L] L] 10 , 000
Exheaust-ges temperstures (at exhaust-cone outlet)

e o o o cfFe o o

Military rating, Sminutes, OF . . ¢ + o ¢« « « « » o « s « o 1265
Nonnalcontinuousra:bing,z’F........ e s o« o o o « X170
Starting and acceleration, °F . . . . v + ¢ ¢ ¢ « ¢ « & o o 1600
Bearingtemperatm‘es,oi‘........... « o « « o« a o 8250

Vibration:
At turbine frequency, In. . « - &« ¢ ¢ ¢ o ¢ ¢« o =« s + « « 0.004
At propeller frequency, In. .« ¢ o « ¢« « o s s s s ¢« ¢ » « 0,025

A description of the instrumentetion installed at each measuring
station (tige. 1 end 3) is presented in reference 1. Pressures were
measured on mercury, alkazene, and water monometers and were photo-
grephically recorded. Temperatures were recorded on two self-
belancing potentlcmeters.

The investigation was conducted at altitudes fram 5000 to
35,000 feet and compressor-inlet ram-pressure ratiocs from 1.00
to 1.17. At each altlitvde and compressor-inlet ram-~pressure ratio,
engine speeds were varied from 8000 to 13,000 rpm. The englne
shaft horsepower measured at the torquemeter ranged from 70 to
1050 horsepower. Amblent pressures and temperatures were main-
tained at epproximately NACA standasrd sltitude conditions.
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RESULTS AND DISCUSSION

The average values of total pressure, static pressure, and
indicated temperature at each measuring station are presented in
table I for all operating comditions investigated. The effects of
engine speed, shaft horsepower, and compressor~inlet rem-pressure
ratio on pressure ani tempersture distributions at each measuring
station are ghown in figures 4 to 32. All instrumentation except
that at the wing-duct Inlets was viewed in the direction of air
Tlow.

L Nkl

Effect of engine speed. - A typical over-all average pressure
profile through the engine 1s presented in figure 4 to show the
offect of engine speed on the average pressure at each measuring
station. When the engine speed wae increased from 10,000 to
13,000 rpm at approximately constant tail-pipe temperature, the
average pressures at the turbine inlet (station 5) wers increased
approximately 60 percent, whereas the average pressures at the
turbine outlet (station 8) were raised approximately 10 percent.
The effect of changing the engins speed from 10,000 to 13,000 rpm
on the pressure and temperature distribution at each measuring
gtation 1s shown in figures 5 to 13 for an altlitude of 5000 feet »
and a compressor-inlet ram-pressure ratio of 1.00. For these
englne speeds, the average tempersture at the Junction of the
exhaust cone and the tall pipe was approximately 1500° R. .

The wing-dnct inlet surveys presented in figure 5 show that
at engine spseds of 10,000 and 11,000 rpm very low total pressures
wore obtalned in the upper region of the right wing-duct inlet.
These low total pressures apparently resulted from flow separation
on the inner surface of the upper lip. Although the inlet-velocity
ratios for these opereting conditions were above unity, the total-
pressure dlstribution at the left duct Intet was uniform. Flow
geparation at the right duot inlet was probably caused by & com-
bination ¢f the rotation o¢f propeller slipstream and the high
inlet-velocity ratios. At englne speeds of 12,000 and 13,00C rpm,
the totel-pressure distribution was uniform for both inlets.

At the compressor inlet (fig. 6), the radisl pressure pro-
files were uniform at engine speeés of 10,000 and 11,000 rpm.
As the englne speed was increased te 13,000 rpm, the total pres-
sure at the middle portion of the ennular passage Increased and
the static pressure decreased, which indlicates that the veloclty
in this reglon was higher than at the well. A reasonably uniform
circumferential pressure distributlion was cbtained et all engline
speeds, .
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A survey of the static pressure through the campressor for
geveral englne speede 1s shown in figure 7. Campressor-outlet pres-
swe and temperature digtributicns are shown in figure 8. Close
agreement existed between the total-pressure measurements obtained
with tubes located on the struts in the campressor-outiet passage
and the center tube of the rakes with the exception of rake 3. A
uniform circumferential static-pressure distribution was cbtained;
hovever, varlations in the total-pressure distributlion resulted in
& large dynamic-pressure gradlent around the compressor-ocutlet
ammulus. For each engine speed, the dynamic pressure at rake 2
was approximetely three times as great as at reke 1. The circum-
ferential distribublion of total and static pressures at the turbine
inlet was uniform for each engine speed, &s shown 1n figure 9.
Because the campressor-outlet static pressures were uniform and the
pressure loss through the combustion chembers was approximately
0.9 of the dynamic pressure at the campressor outlet, the resultant
distribubion of totel pressure at the turbine inlet was uniform.

Turbine-outlet total and statlc pressures are shown in
figure 10 and turbine~ocutlet indlcated temperatures in figure 1ll.
The circumferential distribution of total and stetic pressures
was nearly uniform for the four englne speeds presented. A con-
slderable radial total-pressure verlatlon was observed at rake 3
for englne speeds of 12,000 and 13,000 rpm. In genersal, the stetic
pressures measured by wafer statlc-pressure tubes were lower then
those measured by wall static-pressure tubes. With the exception
of combustion chembers 1, 7, and 8, the turbine-outlet indicated
temperatures were falrly uniform. The large temperature veriation
emong these three cambustion chambers probably resulted from umeven
fuel and ailr distribution. Flow-bench tests showed that the fuel
nozzle installed in cambustion chember 7 had the highest fuel flow
under all conditions investigated, which accounted in part for the
highest temperature occuxrring in thet cambustlon chember. As the
englne speed was lncreased tc 12,000 rpm, the temperature differ-~
entiel at the turbime outlet was decreased; however, at 13,000 rpm
a slightly greater differential was cobserved than at 12,000 rpm.
Owlng to the effect of radiation on the thermocouples, temperatures
measured at the turbine outlet were used only to determine burner
jgnition end unbalance.

Circumferentlial distributions of totel pressure, statlc pres-
sure, and indicated temperature measured at the exhaust-cone outlet
(fig. 12) were uniform for the reange of engine epeeds presented.
For same condlitions, not shown graphically, however, temperature
variations as great as 140C were observed. Two thermocouples
located at thils station were connected 1n parallel tc a gage on
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the engine control panel to indlicate limiting exhaust-ges tempers-
tures. The temperature measured by these thermocouples 1s not shown
in figure 12. Exhaust-gas temperaturs limits were established at
this station by the manufacturer.

1%: R

The distribution of pressures and temperatures in a vertical
plane across the tall-pipe-nozzle exit is shown in figure 13. The
total-pressure proflle at this station changed with engine speed.
It is noted that the distribution of total pressure for the top
and bottom halves of the reke was not symmetrical. As the engine
gpeed was increased, the total-pressure profile beceme more uni-
form with respect to the center of the tall pipe. In order to
obtain accurate measurements both vertically and circumferentlally,
it would be necessary to make surveys in more than one plane.
Tenperatures meesured &t the tall-pipe-norzle-exit rake agreed
reasonably well with the average turbine-outlet temperature, but
for scme conditions these temperatures were higher than those
meagured at the Junction of the exhaust cone and the tail pipe.

Effect of shaft horsepower. - A typlcael over-all preasure pro-
file through the engline showing the effect of shaft horsepower is
presented in figure 14. Total-pressure, static-pressure, ard
indicated-temperature distributions at each measuring station are
shown in figures 15 toc 23 for shaft horsepowers of 425 and 951 at
an englne speed of 13,000 rpm. These data were cbtalned at an
altitude of 5000 feet and & campressor-inlet rem-pressure ratlo
of 1.00.

The change 1in shaft horsepower had nc appreclable effect on
the pressure and tempersture digtributlions at the wing-duct inlets
and the compressor inlet. An Increage in sheft horsepowsr raised
the compressor-pressure ratio as shown by the increase 1in static
pressure for each stage of the campressor stator in figure 17.
Inesmuch as choking occurred at the turbine nozzles, the higher
fuel flow required to increasse the rhaft horsepower resulted in
& higher turbine-inlet temperature and pressure and consequently
a higher compressor-pregsure ratlo.

The change of power had nc appreclable effect on the dlgtri-
butions of pressure ana temperature at the campresscr outlet, che
turbine inlet, and the turbine outlet, as shown in figures 18 to 21.
The temperature level at the turbine outlet, however, was raised
epproximately 200° R with the increase in shaft horsepower (fig. 21).
The survey at the exhasust-cone outlet showas & glight chenge in the
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circumferential total-pressure distribution (fig. 22). An increase
in shaft horsepower resgulted In a more uniform distribution of total
pressure at the tail-pipe-nozzle ocutlet (fig. 23).

Effect of rem-pressure ratio. - The effect of ram-pressure ratio
on the total-pressure, static-pressure, and indicated-temperature
surveys ls shown in figures 24 to 32 for compressor-inlet ram-pressure
retios of 1.00 and 1.09 and ghaft horsepowers of 340 and 330. These
deta were obtalned at an altitude of 35,000 feet and an engine epeed
of 13,000 rpm. In general, the varlation of campressor-inlet ram-
pressure ratio from 1.00 to 1.09 d4id not have any apprecliable effect
on the pressure end temperature distributions.

Wing-duct-inlet surveys (fig. 24(a)) show that at a compressor-
inlet ram-pressure ratlio of 1.00 there was evidence of flow separa-
tion in the upper region of the right duct. As was previously
discussed, this flow separation is attributed to the rotation of
the propeller slipstresm and the high inlet~veloclity ratioc. HRigher
pressures ococurred at the compressor outlet and the turbine Inlet
when the ram-pressure ratio was increesed to 1.09. (Bee figs. 27
and 28, respectively.)

SUMMARY OF RESULTS

The following results were obtalned from an Investligation of
the TG-10CA ges turbine-propeller engine in the Cleveland altitude
wind tunnel over & range of altitudes from 5000 to 35,000 feeb,
engine speeds fram 8000 to 13,000 rpm, and ram~pressure ratios
from approximetely 1.00 to 1.17:

1. Changes in engine speed had no appreclable effect on the
circumferential or radlal distributlon of pressures and tempera-
tures at any of the measuring statlons with the exception of the
compressor inlet, the compressor outlet, and the tall-plpe-nozzle
oublet. As the engine speed was lncreased, the radlal distribu-~
tlon of total pressure at the compressor inlet became less uniform;
whereas the distribution et the tell-pipe-nozzle ocutlet became more
nearly symmetricel with respect to the center of the tail pipe.
Large varlietions in the circumferentliel distribution of dynamic
pressure at the compressor outlet ocourred at 2ll engline speeds.
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2. Veriation of shaft horsepower &¢id not greatly affect the
clrcumferential or radial distributions of pressures and tempera-
tures at any measuring station except the tall-plpe-nozzle outlet,
where the total-pressure distribution became more uniform with an
increase in engine power,

3. The cirouwmferential or radial distributions of pressure
and temperature were unaffected by a change in ram-pressure ratio
from 1.00 to 1.09. '

4, Flow separaetion, which occurred in the upper region of the
right wing-duct inlet for soame operating conditions, was attributed
to high inlet-veloclity ratio and rotation of the propeller slip-
streem,

5. The total-pressure loss between the campressor outlet and
the turbine inlet was approximetely 0.9 of the dyneamic pressure
at the campressor outlet.

Flight Propulslon Research Laboratory,
National Advisory Committee for Aeronautics,
Cleveland, Ohio.

Robert M. Gelsenheyner,
Mechanlcal Engineer.
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TG-100A GAS TURBINE-PROPELLER ENGINE
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Figure 1. - Side view of TG-100A engine showing location of measur-
ing stationsa.

Figure 2. - Front view of TG~100A gas turbine-propeller englne
instellation in altitude wind tunnel.

Figure 3. - 8ketch of TG-100A gas turbine~propeller engine inetale-
lation showing location of wing ducts and inlets.

Figure 4. - Typlcal over-all average pressure profile through TG-100A
ges turbine-propeller engine for engline speeds from 10,000 to
13,000 rpm. Altitude, 5000 feet; compressor-inlet rem-pressure
ratio, 1.00.

Figure 5. - Effect of engine speed on distribution of total prea-
sure, static pressure, and indicated tempersture at wing-duct
inlets. Altitude, S000 feet; compressor-inlet ram-pressure
ratio, 1.00.

(a) Engine speed, 10,000 rpm; tail-pipe temperature, 1527° R.
(b) Engine speed, 11,000 rpm; tail-pipe temperature, 1458° R.
(c) Engine speed, 12,000 rpm; tail-pipe temperature, 1495° R.
(&) Engine speed, 13,000 rpm; teil-pipe temperature, 1510° R.

- Filgure 8. -~ EBffect of engine speed on distribution of total pres-
sure, static pressure, and indicated temperature at compressor

- inlet. Altitude, 5000 feet; compressor-inlet ram-pressure
ratio, 1.00.
(2) Engine speed, 10,000 rpm; tail-pipe temperature, 1527° R.
(b) Engine speed, 11,000 rpm; teil-pipe temperature, 1458° R,
(c) Engine speed, 12,000 rpm; tall-pipe tempersture, 1495° R.
(d) Engine speed, 13,000 rpm; tail-plpe temperature, 1510° R.

Flgure 7. ~ Bffect of engline speed on distribution of statlc prea-
aure for each stage of compresscr stator. Englne speed, 10,000
to 13,000 rpm; altitude, S000 feet; campressor-Iinlet ram-pressure
ratio, 1.00.

Figure 8, - Effect of erngins speed on distribution of total pres-
sure, statlic pressure, and indicated temperature at compreasor
outlet. Altitude, 5000 feet; compresecr-inlet ram-pressure
ratio, 1.00.

(2) Engine speed, 10,000 rpm; tall-pipe temperature, 1527° R.
(b) Bngine speed, 11,000 rpm; tall-pipe temperature, 1458° R.
; (c) Engine speed, 12,000 rpm; tell-pipe temperaturs, 1495° R,
’ () Engine speed, 13,000 rpm; tall-plpe temperature, 1510° R.
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Figure 9. - Effect of engine speed on distributlion of total and

static pressures at turbine inlet.

inlet ram-pressure ratio, 1.00.

(2) Bngine speed, 10,000 rpu;
(b) Engine speed, .'Ll 000 rpm;
(c) Engine speed, 12 OOO rpm;
(4) Engine speed, 13, 000 rpm;

tail-pipe temperature, 1527° R.
tail-pipe temperature, 1458° R.
tail-pipe temperature, 1495° R.
tall-pipe temperature, 1510° R,

Altitude, 5000 feet; compressor-

Figure 10. - Effect of englne speed on distribution of total pres-
sure and statlc pressure at turbine outlet. Altltude, 5000 feet;
campressor-inlet rem-pressure ratlo, 1.00.

(a) Engine speed, 10,000 rpm; tail-pipe temperature, 15279 R.
(b) Engine speed, 11,000 rpm; taill-plpe temperature, 1458° R,
(c) Engine speed, 12,000 rpm; tail-pipe temperature, 1495° R.
(4) Engine speed, 13,000 rpm; tall-pipe temperature, 1510° R.

Figure 1l. ~ Effect of engine speed on dlstribution of indicated
temperature at turbilne outlet. Altitude, S000 feet; compressor-
inlet ram-~pressure ratio, 1.00.

(a) Engine speed, 10, 000~ rpm; tail-pipe temperature, 1527° R,
(b) Engine speed, 11,000 rpm; tail-pipe temperature, 1458° R,
(¢) Engine speed, 12,000 rpm; tail-pipe temperature, 1495° R,
(4) Engine speed, 13,000 rpm; tail-pipe temperature, 1510° R.

Figure 12. - Effect of engine speed on dlstribution of total pres-
sure, static presswre, and indicated temperature at exhaust-cone
outlet. Altitude, 5000 feet; compressor-inlet ream-pressure
ratio, 1.00.

(a) Engine speed, 10,000 rpm; tail-pipe temperature, 1527° R.
(b) Engine speed, 11,000 rpm; teil-plpe temperature, 1458° R,
(c) Engine speed, 12,000 rpm; tail-pipe temperature, 1495° R.
(d) Engine speed, 13,000 rpm; tail-pipe temperature, 1510° R.

Figure 13. - Effect of engine speed on distribution of total pres-
sure, static pressure, ani indicated temperature at tall-pipe-
nozzle outlet. Altitude, 5000 feet; compressor-inlet rem-
pressure ratio, 1.00.

g ; Engine speed, 10,000 rpm; tail-plpe temperature, 1527° R.

Engine speed., 11,000 rpm; tall-pipe temperature, 1458° R.
(¢) Engine speed, 12,000 rpm; tell-pipe temperature, 1495° R.
(&) Engine speed, 13,000 rpm; tall-pipe temperature, 1510° R.

Figure 14. - Typical over-all average pressure profile for various
shaft horsepowers. Altitude, 5000 feet; compressor-inlet ram-
pressure ratio, 1.00; englne speed, 13,000 rpm.

¢ 8
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Figure 15. - Effect of ghaft horsepower on dlistribution of total
pressure, statlc pressure, and indicated temperature at wing-
duct inlets. Altltude, 5000 feet; coumpressor-inlet rame-pressure
ratio, 1.00; engine speed, 13,000 rpm.

(2) shaft horsepower, 425.
(b) Shaft horsepower, 951.

Figure 16. - Effect of shaft horsepower on distribution of total
pressure, static pressure, and indlicated temperature at compres-
gor inlet, Altitude, 5000 feet; compressor-inlet ram-pressure
retio, 1.00; engine epeed, 13,000 rmm.

(2) Shaft horsepower, 425.
(b) Shaft horsepower, 951,

Figure 17. - Effect of shaft horsepower on distributlion of static
pressure for each stage of compressor stator. Altitwde, 5000 feet;
campressor-iniet ram-pressure ratlo, 1.00; englne speed, 13,000 rym.

Figure 18. - Effect of sheft horsepower on distribution of totel
pressure, static pressure, and Indlcated temperature at compres-
gor outlet. Altltude, S000 feet; campressor-inlet ram-pressure
ratlo, 1.00; englne speed, 13,000 rpm.

(2) Shaft horsepower, 425.
(b) Sheft horsepower, 951.

Figure 19, - Effect of shaft horsepower on digtributlion of total
end statlc pressures at turbine Inlet. Altitude, 5000 feet;
campressor-inlet ram-pressure ratio, 1.00; engine speesd, 13,000 rpm.
(2) Shaft horsepower, 425.
(b) Shaft horsepower, 951.

Figure 20. - Effect of shaft horasepower on distributlon of total
pressure anl static pressure at turbine outlet. Altitude, 5000 feet;
canpressor-inlet ram-pressure ratlo, 1.00; engine speed, 13,000 rpm,
(a) Shaft horsepower, 425.

(v) shaft horsepower, 951.

Figure 21. - Effect of shaft horsepower on distribution of indicated
temperature at turbine outlet. Altitude, 5000 feet; compressor-
inlet ram-pressure ratio, 1.00; englne speed, 13,000 rpm.

(a) Shaft horsepower, 425.
(b) Sheft horsepower, 951.
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Figure 22, - BEffect of shaft horsepower on distribution of total
pressure, static pressure, and indicated temperature at exhaust-
cone outlet. Altltude, 5000 feet; compressor-inlet ram-pressure
retio, 1.00; engine speed, 13,000 rpm.

(a) Shaft horsepower, 425.
(v) Shaft horsepower, 951.

Figure 23. - Effect of shaft horsepower on distribution of total
pressure, static pressure, and indicated temperature at taill-pipe-
nozzle outlet. Altitude, 5000 feet; compressor-inlet ram-pressure
ratio, 1.00; engine speed, 13,000 rpm.

(a) Shaft horsepower, 425.
(b) shaft horsepower, 951.

Figure 24. - Bffect of compressor-inlet ram-pressure ratio on
distribution of total pressure, statlc pressure, and indlcated
temperature at wing-duct inlets, Altitude, 35,000 feet; engine
speed, 13,000 rmm.

(a) Compressor-inlet ram-pressure ratlio, 1.00; shaft horse-
power, 340.

(b) Compressor-inlet ram-pressure ratio, 1.09; shaft horse-
povwer, 330.

Figure 25. - Effect of compressor-inlet rem-pressure ratio on dis-
trivution of total pressure, statlic pressure, and indicated
temperature at compressor inlet. Altitude, 35,000 feet; engine
aspeed, 13,000 rpm.

(2) Campressor-inlet ram-presswre ratio, 1.00; sheft horse-
power, 340.

(b) Campreesor-inlet ram-pressure ratio, 1.09; shaft horse-
povwer, 330.

Figure 26, ~ Effect of campresscor-inlet ram-pressure ratio on dis-
tribution of static pressure for each stage of compressor stator.
Altitude, 35,000 feet; engine speed, 13,000 rpm.

Flgure 27. - Effect of compressor-inlet ram-pressure ratio on dis-
tribution of totel pressure, static pressure, and indicated tem-
perature &t compresaor cutlet. Altitude, 35,000 feet; engine
speed, 13,000 rpm.

(a) Compressor-inlet ram-pressure ratio, 1.00; shaft horse-
power, 340.

(b) Compressor-inlet ram-pressure ratio, 1.09; shaft horse-
power, 330.



131

NACA RM Fo. E7J02

Figure 28, - Effect of compressor-inlet ram-pressure ratlio on dis-
tribution of toteml and static pressures at turbine inlet. Albl-
tude, 35,000 feet; engine speed, 15,000 rpm.

(a) Compressor-inlet ram-pressure ratio, 1.00; shaft horse-
power, 340,

(b) Compressor-inlet rem-pressure ratio, 1.09; shaft horse-
power, 330.

Figure 29. - Effect of compressor-inlet ram-pressure ratio on dis-
tribution of total and static pressure at turbine outlet.
Altitude, 35,000 feet; engine speed, 13,000 rpm.

(2) Compressor-inlet rem-pressure retio, 1.00; shaft horse-
power, 340.

(b) Compressor-inlet ram-pressure retio, 1.09; shaft horse-
povwer, 330.

Figure 30. - Effect of campressor-inlet ram-pressure ratio on dis-
tribution of indicated temperature at turbine outlet. Altitude,
35,000 feet; engine speed, 13,000 rpm.

(a.s Compressor-inlet ram-presswre ratio, 1.00; shaft horse-
power, 340.

(b) Compressor-inlet ram-preseure ratio, 1.09; shaft horse-
power, 330,

Figure 31. - Effect of compressor-inlet rem-pressure retlio on dis-
tribution of total pressure, static pressure, and Indicated tem-
perature at exhaust-cone outlet. Altitude, 35,000 feet; engine
speed, 13,000 rpm.

(2) Compressor-inlet ram-pressure ratio, 1.00; sheft horse-
power, 340.

(b) Compressor-inlet ram-pressure ratlo, 1.09; shaft horse-
power, 330.

Figure 32. - Effect of compressor-inlet ram-pressure ratio on dis-
tribution of totel pressure, statlc pressure, and indicated tem-
perature at tall-pipe-nozzle outlet. Altltude, 35,000 feet;
engine speed, 135,000 rpm.

(a) Compressor-inlet ram-pressure retioc, 1.00; shaft horse-
povwer, 340.

(b) Compressor-inlet rem-pressure ratio, 1.09; shaft horse-
power, 330.
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Flgure 2, - Front view of TG-}00A gas turbine-propelier engine Instal-
latlon In altitude wind tunnel.
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Figure 3, = Sketch of TG-100A gas turbine—propeiler engine Installatlon showing location of wing
ducts and inlets,
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Figure 4. - Typical over-all average pressure profile through TG-100A gas turbine-propeller sngine

for engine speeds from 10,000 to 13,000 rpm. Altitude, 5000 feet; compressor-inlet ram-pressure

ratto, 1.00.
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